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I. A NEW SENSITIVE ASSAY METHOD FOR SEBOTEOPIC ACTIVITY BASED ON
BETA-GLUCURONIDASE CONTENT OF PREPUTIAL GLANDS*
LINDA P. WOODBURY, M.D., ALLAN L. LORINCZ, M.D.
AND PATRICIA ORTEGA, B.S.**
Weight changes of preputial glands in rats
have been useful iu assaying the effects of hor-
mones on sebaceous type structures (1, 2). In
this study such gravimctric assay was correlated
with determinations of changes in beta-glu-
curonidasc activity of the same preputial glands
from groups of hypophysectomized castrated
rats treated with either a pituitary sebotropic
factor, progesterone, or these two factors in
combination. Preputial glands contain beta-
glueuronidase in striking abundance and this
enzyme is easily quantitated by incubating the
homogenized glands with phenolphtbalein glu-
euronide and speetrophotometrically determining
the liberated phenolphthalein.
MATERIALS AND METHODS
Essentially, Jones' (3) modification as follows of
the technic of Fishman et al (4) for beta-glu-
curonidase determination was used. Freshly dis-
sected preputial glands from each test animal
were weighed and then homogenized in a motor-
driven tissue homogenizer with 2 ml of chilled
0.05 M. acetic acid-sodium hydroxide buffer at
pH 52. Additional buffer was added until the
volume of homogenate totaled 10 ml. This was
then incubated for four hours at 38 degrees C
and then frozen to —20 degrees C. The mixture
was subsequently thawed and particulate matter
separated by centrifugation at 29,000 rpm at zero
degree C. for 20 minutes. From the clear super-
natent 1: 10 and when necessary 1:100 dilutions
were prepared with chilled 0.01 M. acetic acid-
sodium hydroxide buffer. One-tenth ml aliquots
of diluted supernatant were used for enzyme de-
terminations. The reaction mixture consisted of
phosphate buffer (0.1 M, pH 52) and phenol-
phthalein glucuronide (0.0015 M). Crystalline bo-
vine albumin (0.01%) was employed as activator
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in the system. The 0.1 ml aliquots of test super-
natants were incubated with the reaction mixture
at 37 degrees C for 30 minutes. Glycine buffer
(02 M, pH 104) was used to stop the reaction at
the end of this time interval and to develop the
color. Optical densities were read in a spectro-
photometer at 540 mIs using a complete reagent
blank as reference.
In these studies, one unit of beta-glucuronidase
activity is that amount of enzyme which will
liberate one-tenth microgram of phenolphthalein-
glucuronide in 30 minutes under the specified
conditions.
The sebotropic factor employed in this study
is prepared from the residue left after exhaustive
hot glacial acetic acid extraction of acetone dried
fresh hog anterior pituitaries. This extraction re-
moves corticotropin, and thyrotropin, and de-
stroys much of the gonadotropins.
Groups of young adult, hypophysectomized,
castrated, male Sprague-Dawley rats were given
daily subcutaneous injections of either progester-
one (1.0 mg), sebotropic factor (0.2 ml), or a
combination of these two for 10 days. The animals
wore sacrificed on the day following the last in-
jection. Animals were not used for assay purposes
sooner than four weeks after hypophysectomy
and castration, in order to allow time for atrophy
of the preputial glands. All animals were main-
tained on an ad libitum diet consisting of Purina
Laboratory Chow, ground horse meat, bread,
fresh oranges, saline, and water.
RESULTS
The comparative assay results in these groups
of animals are indicated in Table I. Excellent
correlation can be seen between the gravimetric
and the beta-glucuronidase assay methods for
measuring responses to the indicated hormones.
Furthermore, the beta-glucuronidase method is
simple, readily reproducible, and shows greater
sensitivity.
SUMMARY
Weight changes of preputial glands in rats
have been useful in assaying the effects of hor-
mones on sebaceous type structures. In this
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TABLE I
Comparison of gravimetric and beta-glucuronidase
assays
Group Treatment
Number
of
Animals
Weight of
Preputial
Glands per
100 gm Body
Weight
Units of
Glucuronidase
per mg
Preputial
Gland S.E.
Progesterone 10 14.0 0.7 7.9 1.7
SebotropieFac- 10 16.9 1.2 11.5 1.3
tor
Progesterone + 14 40.3 2.6 21.5 1.7
Sebotropic
Factor
study such gravimetric assay was correlated
with determinations of beta-glucuronidase ac-
tivity changes in the same preputial glands
from groups of hypophysectomized castrated
rats treated with either a pituitary sebotropic
factor, progesterone, or these two factors in
combination. Excellent correlation was found
between the gravimetric and the beta-glucuroni-
dase assay methods for measuring responses to
the indicated hormones. The beta-glucuronidase
method, however, showed greater sensitivity.
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DISCUSSION
Dii. EUGENE J. VAN SCOTT (Bethesda, Md.):
Have you determined whether these agents en-
large the gland by increasing the cell numbers
comprising the gland or by increasing only the
cell size? Do you have any data on any of the
structural changes occurring in the glands dur-
ing their enlargement?
Dii. LINDA WOODBURY (in closing): When
administered together, progesterone and pitui-
tary sebotropic factor cause an increase in both
the size and number of cells of the preputial
glands.
